INTRODUCTION
xidative stress is a phenomenon associated with pathogenetic mechanisms of several diseases including atherosclerosis, neurodegenerative diseases such as Alzheimer's and Parkinson's disease, cancer, diabetes mellitus, inflammatory diseases, as well as psychological diseases or aging processes (Durackova, 2010) . The term "oxidative stress" was coined only 30 years ago (Sies, 1985; Breitenbach and Eckl, 2015) . The word stress was seen primarily as a factor causing disease, and even today as exemplified in thematic issues, modern stress research is still largely concerned with patho-mechanisms of human disease (Breitenbach and Eckl, 2015) . Stress occasioned by oxidation is best described by the term "oxidative stress". This means that an organism that depends on oxygen for cellular processes are prone to oxidative stress.
Oxidative stress results from the imbalance between oxidant/antioxidant mechanisms in favour of oxidants (Birben et al., 2012) . These occurs as a result of increase concentration of toxic reactive oxygen species (ROS) such as hydrogen peroxide, organic hydro peroxides, nitric oxide, superoxide and hydroxyl radicals (Taibur et al., 2012) , as against the annulling/quelling effects of the integrated antioxidant defence mechanism, that include enzymatic and non-enzymatic antioxidants that are effective in blocking harmful effects of ROS (Birben et al., 2012) . Molecular Oxygen had long been established as terminal electron acceptor in electron transport chain (ETC) of aerobic organisms during the production of adenosine triphosphate (ATP), a term referred to as oxidative phosphorylation. Without oxygen, the smooth functioning of the human body system will be practically impossible. The importance of oxygen to aerobic organisms are beginning to be overshadowed by the threat of its co-relatives, the ROS(s). These ROS(s) are highly reactive molecules that can damage or modify cell structures such as carbohydrates, nucleic acids, lipids, and proteins (Birben et al., 2012) . The mix feeling is that aerobic organisms are in constant production of these highly ROS which is an integral feature of normal cellular function like mitochondrial respiratory chain, phagocytosis, arachidonic acid metabolism, ovulation, and fertilisation (Ravindra et al., 2004) . Their production however, multiplies several folds during pathological conditions (Ravindra et al., 2004) .
TYPES OF REACTIVE SPECIES
Reactive molecules can be divided into different categories e.g. reactive oxygen intermediates (ROI)/ reactive oxygen species (ROS), reactive nitrogen species (RNS) and reactive chlorine species (RCS). The most prominent members of these categories include superoxide, hydroxyl radical, peroxy radical in the ROS group, and nitric oxide, in the RNS group. ROS and RNS are sometimes collectively referred to as reactive oxygen and nitrogen species (RONS). ROS are the best studied.
Reactive Oxygen Species
Reactive oxygen species (ROS) is a term which encompasses all highly reactive, oxygen-containing molecules, including free radicals (Percival, 1998) . Essentially, oxygen is required for respiration in the breakdown of food substances. It particularly serves as a terminal electron acceptor in oxidative phosphorylation without which the process will not go to completion for the release of energy. However, when cells use up oxygen to generate energy, water is expected to be formed as end product but most times this don't happen rather free radicals are created as a consequence of ATP production by the mitochondria. ROSs (Table 1) are either radicals i.e. molecules that contain at least one unpaired electron or reactive non-radical compounds, capable of oxidizing biomolecules (Diplock et al., 1998) . Source: (Caimi et al., 2004; Rahman et al., 2012 ).
ROS(s) are two edge sword meaning that at low or moderate levels, it exert beneficial effects on cellular responses and immune function (Ahmed, 2014) , while at high concentrations, they generate oxidative stress, a deleterious process that can damage all cellular structures (Halliwell, 2007) , eventually leading to many chronic diseases such as atherosclerosis, cancer, diabetics, rheumatoid arthritis, postischemic perfusion, injury, myocardial infarction, cardiovascular diseases, chronic inflammation, stroke and septic shock, aging and other degenerative diseases in humans (Gasser, 2001; Yun-Zhong et al., 2002) .
The oxidative damage to DNA may play central role in aging and the presence of intracellular oxygen also can be responsible to initiate a chain of inadvertent reaction at the cellular level and these reaction cause damage to critical cell bio-molecules (Kumar, 2014) . These radicals are highly toxic and thus generate oxidative stress in plants also. Mechanisms to combat them had evolved overtime. (Palmer et al., 1980) . RNS are produced in animals starting with the reaction of nitric oxide (·NO) with superoxide (O2 ·− ) to form peroxynitrite (ONOO − ) (Squadrito and Pryor, 1998; Droge, 2002) . (Rahman et al., 2012) .
Reactive Nitrogen Species

RNS (
·NO (nitric oxide) + O2 ·− (superoxide) → ONOO − (peroxynitrite)
SOURCES OF ROS
There are various sources for specific ROS in the human body. The superoxide radical anion appears to play a central role, since other reactive intermediates are formed in reaction sequences starting with ·O2 − (Diplock et al., 1998; Turrens, 2003) . For simplicity, many sources of ROS could be classified by their method of generation as either exogenous or endogenous. Apart from direct ROS generation, there are different in vivo pathways that contribute substantive ROS generation (Uttara et al., 2009 ).
According to Bowen, (2003) , the examples of situations in which oxygen radicals are overproduced in cells include:
1. White blood cells such as neutrophils specialize in producing oxygen radicals, which are used in host defence to kill invading pathogens. 2. Cells exposed to abnormal environments such as hypoxia or hyperoxia generate abundant and often damaging reactive oxygen species. A number of drugs have oxidizing effects on cells and lead to production of oxygen radicals. 3. Ionizing radiation is well known to generate oxygen radicals within biological systems. Interestingly, the damaging effects of radiation are higher in well oxygenated tissues than in tissues deficient in oxygen.
Exogenous ROS
Exogenous ROS can be produced from pollutants, tobacco, smoke, drugs, xenobiotics, or radiation. Other sources are from heavy metals such as mercury, lead and cadmium. Other exotoxins include: anticancer drugs, anesthetics and analgesics (Amira, 2010) . Toxin exposure also includes endotoxins such as those produced from bacteria, yeast, viruses and parasites; trauma; radiation; electromagnetic fields; alcohol; medications; stress; allergens; cold; excessive exercise; dietary factors such as excess sugar, saturated fat and fried oils; malnutrition and various disease states (Cadenas and Davies, 2000) 
Endogenous ROS
Endogenous ROS(s) are those that are produced intracellularly through multiple mechanisms like those from oxidative phosphorylation. The generation of ROS involves some steps. In all forms of ROS generation, molecular oxygen needs to be activated and cellular system have evolved range of metallo-enzymes that facilitates ROS generation upon interaction of redox metals with O2 using various catalytic pathways (Uttara et al., 2009 ).
BENEFICIAL EFFECTS OF ROS
Oxygen radicals are involved in many biochemical activities of cells such as signal transduction, gene transcription and regulation of soluble guanylate cyclase activity (Uttara et al., 2009 ). An example is Nitric oxide (NO), an important signalling molecule that essentially regulates the relaxation and proliferation of vascular smooth muscle cells, leukocytes adhesion, platelets aggregation, angiogenesis, thrombosis, vascular tone and hemodynamics (Zheng and Storz, 2009 ). Yoshikawa and Naito, (2002) , stated that oxidative stress induces apoptosis to prepare the birth canal for delivery and strengthens the body defence mechanisms during appropriate physical exercise and ischemia. Immune cells produce ROS/RNS and use them as an important weapon to destroy pathogens (Schwarz, 1996; Segal, 2005) . Redox potential of the cell can be modified by reactive oxygen and/or nitrogen species, as well as by inflammatory mediators, e.g., TNFa (Małgorzata et al., 2005) . To maintain all its functions, the cell must "respond" to changes in redox potential, for example, by producing new proteins sensitive to this signal, or by changing concentration or confirmation of regulatory proteins, which initiate transcription of relevant genes (Martin et al., 1998) . Since free radicals are toxic to most cells, under normal circumstances, cells have evolved efficient regulating system for O2 and metal ion interactions (Bush, 2000; Uttara et al., 2009) .
ADVERSE EFFECTS OF ROS ROS(s)
are by-products of many degenerative reactions in many tissues, which will affect the regular metabolism by damaging the cellular components (Foyer and Noctor, 2002) . Extensive study has demonstrated that exposure of cells to adverse environment causes oxidative stress (Wise and Naylor, 1987) . Generally, the harmful effects of ROS come in the form of DNA damage, lipid peroxidation (oxidation of polyunsaturated fatty acids), protein amino acid oxidation, and inactivation of specific enzymes through oxidation of their cofactors. These reactions can alter intrinsic membrane properties like fluidity, ion transport, loss of enzyme activity, and so forth ultimately resulting in cell death. These damages can be contributing factor to many general and specific problems and diseases such as heart disease, diabetes Alzheimer's, asthma, Parkinson's, aging, cancer, rheumatoid arthritis, etc.
Diabetes Mellitus
The precise mechanism by which oxidative stress accelerates diabetes complications is only partly understood, but damaged protein is recognized to be one contributing factor (Rosen et al., 2001) . Additionally, they stated that it appears that oxidative stress by-products contribute to insulin resistance, the basis of diabetes. There have been convincing experimental and clinical evidences that the generation of reactive oxygen species is increased in both types of diabetes and that the onset of diabetes is closely associated with oxidative stress Johansen et al., 2005; Bisht and Sisodia, 2010) . Free radicals are formed disproportionately in diabetes by glucose autoxidation, polyol pathway and non-enzymatic glycation of proteins (Obrosova et al., 2002) . Abnormally high levels of free radicals and simultaneous decline of antioxidant defense systems can lead to the damage of cellular organelles and enzymes, increased lipid peroxidation and development of complications of diabetes mellitus (Maritim et al., 2003) .
Heart Diseases
Heart disease is the leading cause of death worldwide. Heart disease risk is raised by several factors including high cholesterol levels, high blood pressure, cigarette smoking, and diabetes. These promote atherosclerosis. Atherosclerosis refers to formation of hardened walls of the arteries that impairs blood flow to the heart and other vital organs (Ananya, 2012) . The critical step in the development of atherosclerosis is oxidation of low-density lipoprotein (LDL) (a type of bad cholesterol in blood) within the arterial wall (Navab et al., 1996; Ananya, 2012) . Oxidized-LDL can damage endothelial cells and induce the expression of adhesion molecules such as P-selectin (Vora et al., 1997) , and chemotactic factors such as monocyte chemoattractant protein-1 and macrophage colony stimulating factor (CSF) (Cushing et al., 1990; Rajavashisth et al., 1990) . According to Navab et al., (1996) , endothelial cells, smooth muscle cells (SMCs), and macrophages are the sources of oxidants for the oxidative modification of phospholipids. Several studies show an association between low intakes of dietary antioxidants to an increased frequency of heart disease.
Cancer
Oxidative stress is likely to be involved in age-related development of cancer. The reactive species produced in oxidative stress can cause direct damage to the DNA and are therefore mutagenic, and it may also suppress apoptosis and promote proliferation, invasiveness and metastasis (Halliwell, 2007b) . Oxidative stress induces a cellular redox imbalance which has been found to be present in various cancer cells compared with normal cells; the redox imbalance thus may be related to oncogenic stimulation (Valko et al., 2006) . DNA mutation is a critical step in carcinogenesis and elevated levels of oxidative DNA lesions (8-OH-G) have been noted in various tumours, strongly implicating such damage in the etiology of cancer. It appears that the DNA damage is predominantly linked with the initiation process (Valko et al., 2006) . Infection by Helicobacter pylori which increases the production of reactive oxygen and nitrogen species in human stomach is also thought to be important in the development of gastric cancer (Handa et al., 2011) .
Neurological Diseases
Neurodegenerative disorders are a heterogeneous group of diseases of the nervous system, including the brain, spinal cord, and peripheral nerves that have many different aetiologies (Ravindra et al., 2004 ). Alzheimer's disease is the most common neurodegenerative disease characterised by progressive neuronal loss associated with aggregation of protein as extracellular amyloid (βA) plaques, and intracellular tau tangles, affecting approximately 16 million people worldwide (Gandhi and Abramov, 2012) . They further stated that Parkinson's disease (PD) is the second most common neurodegenerative disease and is characterised by progressive loss of dopaminergic neurons in the substantia nigra, and aggregation of the protein α-synuclein. Evidence have shown that in PD brain, the concentration of polyunsaturated free fatty acids in the substantia nigra is reduced, while the levels of lipid peroxidation markers (malondialdehyde and 4-hydroxynonenal) are increased (Dalfo et al., 2005) . This increment is a clear indication that oxidation of the lipids had taken place. Protein oxidative damage in the form of protein carbonyls is also evident in PD brain compared to controls, and there is some evidence to suggest a role for nitration and nitrosylation of certain proteins due to reactive nitrogen species in PD brain (Beal, 2002; Brown and Borutaite, 2004) .
Cataracts
Cataract accounts for 47.8% of the roughly 37 million blind people in the world (Resnikoff et al., 2004) . While the main treatment for cataract is surgical intervention (Vision Research, 1998) . Formation of cataracts is believed to involve damage to lens protein by free radicals. This leads to opacity of the lens (Ananya, 2012) . The main composition of the lens is protein, also known as crystalline, that is generated from migrating fiber cells from anterior cubodial epithelia during embryogenesis (Min-Chieh et al., 2010) . During migration, nuclei and mitochondria are lost and render the fiber cells susceptible to damage because of the absence of turnover process (Brennan and Kantorow, 2009) . It is generally accepted that oxidation is a key feature of cataract formation. Free radicals, including numerous reactive oxygen species (ROS) such as superoxide anion radical (·O2 − ), H2O2, and hydroxyl free radical (·OH), may lead to structural damage of the crystalline lens and contribute to cataract formation (Min-Chieh et al., 2010) .
Ageing
Ageing is a physiological process which had been linked with an increasing risk of origin and development of several diseases including neurodegenerative disorders such as Alzheimer's disease, Parkinson's disease, and Huntington's disease. Aging is associated with the accumulation of inactive or less active, more heat-labile forms of numerous enzymes (Rothstein, 1977; Dreyfus et al., 1978) . Cases of increased ROS in aged persons had been reported. This eventually oxidizes vital biomolecules leading to deterioration or degeneration as the case maybe.
ANTIOXIDANTS AND NUTRITION
The availability of foods rich in antioxidants had formed the basics of recent studies concerning nutritional fact-facts of common and uncommon plants. It has been known that the best way to obtain antioxidants is through food sources. Supplements medicines (tablets or caplets) are also good sources (Ananya, 2012) . Measures to ensure that these antioxidants nutrients in harvested plants are not lost before it gets to the stomach had found wide research. It is empirical to state that parts of food that are thrown to the trash might contain the richest antioxidants like the skin of some fruits and vegetables which contains higher vitamin content than their inner parts, such as the skin of an apple (Wardlaw and Kessel, 2002) . Although, modern lifestyle confronts us with pollution, prolonged exposure to sunlight and various types of radiation, the intake of alcohol or medicines, and possibly smoking, all of which trigger free-radical chemical reactions that nature has not equipped us to counter and that weaken our antioxidant defences. It is however important to state that regular consumption of vegetables and fruits has been recognized as reducing the risk of chronic diseases (Dembinska-Kiec et al., 2008) . Studies demonstrate that an antioxidant-rich diet has a very positive health impact on the long run (Willis et al., 2009; Sin et al., 2013) . Apart from vitamins such as vitamins E and C, examples of other antioxidants include minerals, resveratrol, beta carotene (a precursor form of vitamin A), selenium, green tea and jiaogulan (Ananya, 2012) . Eating a rainbow of fruits and vegetables (Table 4) , comprising of varieties of colors are sure way of obtaining these different class of antioxidants at the same time taking care not to over-accumulate a specific type.
Although of recent, food sources rich in antioxidants are becoming exorbitant due to high market demand. People within zones prone to acute shortage of food supplies such as those from war thorn zones, harsh climatical conditions, developing countries or places regarded as low income economies are the most affected. Competitive demands from major industries for these food rich in antioxidants have not helped matters due to the fact that they are used in prolonging the shelf life of a product.
FOOD SOURCES WITH ANTIOXIDANT POTENTIALS
Food sources rich in glutathione
Glutathione is found in a variety of foods, particularly fruits, vegetables, and meats. Foods rich in glutathione include Asparagus, Spinach, Garlic, Avocado, Squash, Potatoes, Melons, Grapefruit, Strawberries, and Peaches (Alschuler, 2009) . Selenium, found in Nuts, Meat, and Seafood, is also needed to make glutathione. Glutathione production depends on its sulphur-containing amino acid, cysteine (Alschuler, 2009) . Eggs and Garlic are good sources of sulphurcontaining amino acids. (Levine et al., 1999) . If this recommendation is followed, daily intake of ascorbic acid will be 210 to 280 mg, depending on food content factors (Levine et al., 1999) . 
Food sources rich in Vitamin E
CONCLUSION
Since man cannot live without reactive oxygen species which is a by-product of oxidative reactions. Adequate knowledge on ways to live and deal with it cannot be overlooked. Measures to increase the activities of the defence system through food sources are in place with continues studies on going. One way to help the body system is to increase the intake of food substances rich in antioxidants. This can be achieved by consuming varieties of foods mostly fruits and vegetables. A five to nine servings of fruits and vegetables a day representing all the colours of the rainbow and snacking on small amounts of nuts and consuming wine in moderation is recommended.
